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Section 1 – Management Summary

Management Summary

Objectives and approach
Swisscom has performed an analysis of the different cost drivers
for FTTH construction between Switzerland and Italy. The cost
information is leveraged from reference information of the Swiss
FTTH rollout and from a representative sample of cost,
environment, technology and architecture information from the
Italian rollout project performed by the Italian subsidiary
Fastweb. The analysis has leveraged on managers with extensive
experience in rolling out networks in Switzerland and Italy.

The analysis of cost differences is illustrated in a cost waterfall
graph by attributing the differences to the key cost influencing
factors.
Swisscom has collected the data and defined the cost comparison
structure, while PwC has challenged the approach used and
assessed the objectivity of the assumptions and the validity of the
data and formulas.

The task of PwC was to assess the objectivity of the data and
calculation methods used by Swisscom.
The following report presents the final results of the Swisscom
analysis and the procedures performed by PwC.
The analysis has been performed by Swisscom on actualised cost
positions and on key cost influencing factors. The differences
between Switzerland and Italy on a structural level, the FTTH
model as well as in the underlying cost collection structure have
been taken into account. Thus by applying the Italian cost
structure to the Swiss FTTH environment, it can answer the
question “How much would it cost to build the Swiss FTTH
infrastructure if Italian building and civil work standards, labour
costs and architectural constraints had to be applied?”.

Cost Benchmark FTTH Switzerland - Italy • Assessment of an analysis performed by
Swisscom
PwC

April 2012
2

Section 1 – Management Summary

Management Summary

Cost differences - Drivers
The costs required to build the Swiss FTTH network if Italian
assumptions and standards were applied amount to approximately one third (39%) of those costs actually incurred in
Switzerland and are mainly caused by the key drivers described
below:
• Compared to Italy, labour costs in Switzerland are 80% to
120% higher.

• Furthermore, Italian cities' urban structure tends towards
multiple-family homes, i.e. with a relative high number of
apartments to each building which causes further differences
in costs per household.
• Finally, the multi-fibre model (4 fibres per household) in place
in Switzerland is designed to increase competition at the
service level and therefore causes a higher price.

• In Italy different standards of workmanship in underground
construction cause lower costs in regard to materials and
labour.
• Bringing the fibre termination further into the apartments in
Switzerland causes higher costs than the termination at the
apartment entrance in Italy.
• In Switzerland a higher percentage of households will be
connected to FTTH (higher rollout level) than in Italy, causing
higher costs per household, since a higher number of smaller
buildings will be included in the coverage.
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Cost difference – Results of Analysis
Applying the Italian cost structure to the Swiss FTTH environment, the analysis
shows the impact of every key driver.

• The lower labour costs in Italy would reduce
the costs by 23%.
• Making the cabling in the apartment less
user-friendly would lower costs by 13%.
• Reducing the number of fibre optics to be
laid (from multi-fibre model to single fibre)
would reduce cost by another 9%.
• Applying the Italian standards for
underground construction would reduce
costs by 8%.
• The different density of apartment buildings
together with the different rollout level
account for 8% of the cost difference.
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Section 2 – Introduction and background

Introduction and background

FTTH is the acronym for “Fibre-To-The Home“ and represents
the deployment of fibres from central offices up to the apartment
of the customer in order to provide the ultra high speed next
generation access for digital services.
Swisscom has been deploying fibre to the home for several years.
To eliminate the duplication of work, the deployment is
performed with a certain degree of cooperation between
Swisscom and various local utilities.
Fastweb, the Italian subsidiary of Swisscom, is currently the
leading provider of fibre access services in Italy.

Costs in this area can mostly be shared among different
households.
•

The riser zone or in-house zone is the connection of each
individual apartment to the building's main connector (BEP)
to the fibre optic plug (OTO). A key differentiator of the
deployment in this area is that in Switzerland four fibres are
installed, mainly to support future competition at service
level. Costs in this area cannot be shared among households,
increasing the cost per household.

Creating the optic fibre connection usually differs between the
access to the building part and the in-house installation part.
In both parts there are some differences between the countries:
• The overall building connections where entire buildings are
connected to the fibre optic network. Key cost differentiators
between the countries are the ownership of ducts as in
Switzerland or the leasing as in Italy (e.g. Fastweb from
Telecom Italia) and the architecture and technology used to
implement the connection. These differences have been taken
into account in the comparison by choosing a project in Italy,
which was comparable to the Swiss FTTH deployment
standards.
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Objective of the analysis

The analysis should contribute a fair view on the discussion
around costs regarding the deployment of FTTH.
The analysis will show where the major cost differences are in the
FTTH deployment between Switzerland and Italy.
It is also an objective of the analysis to understand and quantify
the factors influencing the cost differences and evaluate their
impact.
Swisscom has defined a comparison framework, collected
information, identified differences and performed an analysis on
the drivers of the cost differences.
Different deployment objectives for the FTTH rollout in
Switzerland and Italy, local constraints combined with differences
at structural, technological and market levels, different data
availability and different costing structures can make a cost
comparison difficult. It is therefore important to identify
comparable items for the analysis and to compare them in the
appropriate context. The task of PwC has been to assess the
objectivity of the comparison framework (assumptions, data and
calculation methods) used by Swisscom.
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Section 4 – Scope of the analysis

Scope of the analysis

The comparison has been performed on the
cost to deploy FTTH from the central office up
to the termination point in the apartment
(OTO).
The connection to the building (access) covers
the feeder from the central office to the
distribution point in the neighbourhood and
the drop part from the neighbourhood to the
building.

The Swiss part of the comparison encompasses all information on the FTTH rollout of Swisscom available at the end of March 2012.
For the Italian part of the comparison, data was collected from the Fleming project, a project which encompasses a recent deployment
of FTTH on an entire neighbourhood. The reason for choosing this project was the availability of good quality data and the similarities
to Swiss rollout projects. The Fleming project was one of the few FTTH Point to Point projects in Italy and has been running as a joint
project with other alternative operators, which reduces differences to Switzerland and therefore increases comparability. Technology
and architecture used in the Fleming project are similar to the Swiss FTTH rollout, for example making a real unbundling as in
Switzerland possible.
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Section 5 – Assumptions of the analysis

Assumptions of the analysis

The comparison has been performed using actual costs.

The quality of work has been considered equal in Italy and
Switzerland with the exception of civil work. Civil work is
The exchange rate used was 1.25 CHF for 1 €.
different and depends on quality controls outside the scope of a
Data and formulas used have been assessed by PwC. Underlying
telecom, so they have been considered separately. The
detailed information has been validated where possible, otherwise comparison has been performed using standard costs that would
it has been challenged with the Swisscom and Fastweb network
be required to perform the same activity in both countries (e.g.
experts.
digging 1m of road, deploying ducts and restoring the pavement)
and not using costs incurred.
Actual costs collected within the Fleming project and not the
historical costs for fibre deployment have been used for Italy.
The structural parameters related have been considered by
That is because the Fleming project costs have been considered
normalising costs in Italy to Swiss environment, e.g. recalculating
more consistent and representative for the analysis to be
the costs on household basis and reducing the number of
performed.
household density from Italian to Swiss values. The guiding
principle of the comparison has been to identify the cost elements
In Switzerland costing items were calculated using actual price
in both countries, to calculate the cost drivers, to apply the Italian
lists and the Swisscom cost monitoring tool, which leverages on
cost structure to Swiss environment and then to calculate the
experience gained during the rollout and on the usage of new
impact for the different cost drivers.
tools to correct historical average quantities of well known
reference projects. For example the number of holes to be dug in
the reference projects has been reduced in the calculation by the
usage of newly introduced robots to pull cables.
Basic historical information of reference projects has been
considered accurate.
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Approach used by PwC to assess the analysis

•

We have acquired the costing structure that includes all costs
related to the construction of FTTH access network from
Swisscom and Fastweb.

•

The first activity we performed was to understand if the two
costing structures were comparable and representative of the
same items.

•

Through discussion with Swisscom and Fastweb management
we have analysed the analysis framework and understood
main elements and cost drivers in order to identify which of
these are the key influencing factors that generate the cost
difference between Switzerland and Italy.

•

We identified that the two costing structures are different.
Therefore a common level of details was defined. This level of
detail is an aggregation of single cost elements and drivers.

•

Once we understood the costing analysis performed, we
assessed its adequacy through a comparison with publicly
available information. We challenged the completeness of the
analysis and verified that in both costing approaches the same
elements were taken into consideration.

•

Once the above steps had been completed, we validated main
cost elements and drivers through supporting documentation
and publicly available information.
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Description of the analysis

7.1 Cost calculation
Swisscom has collected and calculated all costs related to the
FTTH rollout projects and for the Fleming Project performed
by Fastweb according to the following costing structure:
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The most relevant key cost positions are:
•

For connecting buildings (access):
The cable itself (fibre optic), the cable pulling, the
underground construction and mounting the fibre optic
box into the buildings

•

For the riser and in-house zone:
The cable itself (fibre optic), the cable pulling, the
installation and if necessary the replacement of ducts for
the cables

April 2012
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Description of the analysis

7.2 Cost calculation for the Swiss FTTH rollout

Swisscom cost
calculation tool

Supplier contracts for:
- Acquisition
- Access
- In-house

Price data:
- Labour
- Material

Cost calculation
(time * quantity and
aggregation of cost
positions)

1) Structural parameter data
from rollout phase, e.g.:
- Average cable length
- Average number of holes
2) Statistical data, e.g.:
- Households/BEP
- BEP/km2

Validated by PwC

Expected costs per
BEP (calculated)

Experience based
Rules to actualion rollout phase
se structural
parameters
(quantities)
based on rollout
experience

Cost Benchmark FTTH Switzerland - Italy • Assessment of an analysis performed by
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Average per BEP of
cumulated historical
costs (SAP)

SAP system

The Swisscom FTTH costing calculation tool utilises
actual information on prices for labour and material
on one side and actualised structural information
(quantities) from well known reference projects on the
other side to calculate the average costs per household
for the reference areas. Actualisation of the historical
structural parameters takes into account experience
and usage of new tools. For example the usage of
robots reduces the number of holes to be dug.
The aim is to have a value of the average cost per
household based on actual costs and not on historical
costs eventually biased by the learning curve.
Differences between cumulated historical costs and
calculated costs are monitored and used together with
actualised structural information to correct rules to
actualise structural parameters.
April 2012
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Description of the analysis

7.3 Cost calculation for the Italian FTTH Fleming Project

Fleming Project cost
calculation tool
Validated by PwC

Supplier contracts
and price list for:
- Acquisition
- Access
- In-house

Price data:
- Labour
- Material

Cost calculation
(unit price * quantity)

Project report

Parameter costs
extracted from
project report

The Fastweb (Fleming Project) FTTH costing
calculation is mainly based on internal project
reports produced as follows. Quantity value
results from GIS system (network ERP) whereas
unit costs are extracted from supplier contracts
and price lists. Both data types run within
customized excel tools generating aggregate
amounts (unit price * quantity).

GIS
1) Structural parameter data
from reference areas, e.g.:
- Average cable length
- Average number of holes
2) Statistical data, e.g.:
- Houesholds/BEP
- BEP/km2

Price list (from
tender year 2011)
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Fleming Project cost structure

Estimate and
adjustment (manual
input or from
external sources)

Some adjustments can be an input in order to
better compare the Fleming Project costing with
the Swiss scenario.
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Description of the analysis

7.4 Cost drivers

7.4.1 Labour costs

The cost structure was built up with Swiss and Italian data and
cost differences were identified for every position. To explain
these differences the analysis has been extended to the underlying
cost drivers, which are:

Labour costs influence the costs on several tasks: cable pulling,
underground construction, mounting the fibre optic box,
installation in-house and replacement of ducts.

• Labour costs
• Different construction standards in underground construction
• Different implementation standards in the riser zone or in the
apartments
• Rollout level
• The urban structure, i.e. the number of apartments in each
building
• Implemented FTTH model
The cost drivers have been separately investigated and their
impact on the overall cost difference between Switzerland and
Italy has been calculated.

In the analysis the labour costs for civil work (underground
construction) has been considered separately since this activity is
structurally very different between Switzerland and Italy. Labour
costs for activities that are specific in Switzerland and not
performed in Italy (e.g. the different position of the termination
in the apartment) have also been considered separately.
An international comparison1 shows that cost of labour in
Switzerland in the construction industries vary between 1.8
(external construction) and 2.1 (in-house construction). This cost
difference has been confirmed with information obtained from
the FTTH rollout projects in Switzerland and Italy.
The impact of labour costs has been calculated by extracting the
amount of labour in every cost position utilising Italian cost
allocation information (e.g. 73% of drop costs were labour costs)
and the calculated labour hours have been multiplied by the
hourly cost difference relative to that cost position.
1 http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-10-064/EN/KSSF-10-064-EN.PDF
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Description of the analysis

7.4.2 Underground constructions
Connecting entire buildings entails a large amount of civil
engineering in underground construction. This includes the
creation of new ducts and the access to existing ducts by means of
access holes.
When constructing a fibre optic network, the crew always tries to
use already existing ducts. However, it depends on local
circumstances if already existing ducts can truly be used for a
fibre optic network. The more existing ducts that can be used, the
less digging has to be done which also influences the costs
favourably. It is more likely to find existing ducts in the feeder
area. The Fleming Project showed that costs for underground
construction have different allocations on average for the drop
and feeder area compared to Switzerland. This is because
distribution structures in Switzerland are different.

of a comparable activity (creation of new ducts). This approach is
in line with the overall structure of the cost analysis, where the
Italian building and civil work standards, labour costs and
architectural constraints of Italy are used to calculate the costs of
deploying FTTH in Switzerland.
The costs for civil work for Italy have been calculated to be 50% of
those in Switzerland and they have been represented separately in
the analysis from the other cost positions in the feeder and drop
area.

The structural differences and the different quality of work and
requirements (different road layers, different security measures,
different cost of labour) influence the costs in such a way that the
cost comparison cannot be performed on the total actual costs of
the rollout in Switzerland and the Fleming Project in Italy. The
analysis has then been performed on the actual costs
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Description of the analysis

7.4.3 Riser zones – In-house cabling
The tasks on FTTH initiated by the Swiss Federal Communication
Commission (ComCom) and by BAKOM have worked out some
recommendations for a coordinated installation of the fibre optic
network all the way to the households. It was also determined
where the termination for the connection (OTO) should be within
an apartment (in the living room) 2.

The relevant cost differences related to vertical cabling have been
mapped to labour cost (refer to labour cost explanation) and to
fibre costs (all other costs are negligible).

The positioning of the OTO in the living room in Switzerland
compared to the positioning at the apartment's main door in Italy
is one of the major cost differentiators, as this increases the
labour hours for every single household. This aspect has been
taken into consideration by separating the costs of bringing the
fibre to the apartment entrance from the additional costs to bring
the fibre to the living room.
Another key difference between Switzerland and the Fleming
Project in Italy regarding the in-house area is the vertical cabling.
In Switzerland every household has its own cable with four fibres,
while in Italy one cable carries all fibres, one per household.

2 http://www.bakom.admin.ch/themen/technologie/01397/03044/03046/index.html?lang=de&download=NHzLpZeg7t
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Description of the analysis

7.4.4 Rate of households connected (1/2)
Deployment of FTTH is generally not linear and occurs first
where it is easier and cheaper, e.g. ducts exist, more buildings and
households are grouped together (i.e. higher density areas). As a
result the connection costs per household tend to be lower at the
beginning of a rollout than at a later stage. The difference in
coverage planned between Italy and Switzerland therefore
impacts the cost difference.

the first step of the announced plan, where the cities of Rome,
Torino, Napoli, Brescia, Genova, Palermo, Bari, Bologna, Reggio
Emilia, Padova, Bergamo, Verona and Milano will be connected.
This rollout is considered to be the most comparable to the Swiss
rollout.

The study conducted by WIK on behalf of BAKOM3 showed that
financially it is not feasible to roll out the network to every
household in Switzerland. Swisscom and various utility
companies are planning to connect about 35% of Swiss
households to fibre optics within the next years (FTTH). The
current coverage rate is 12%.
In Italy, about 10% of all households are already connected to
optic fibre4.
Recent announcements in Italy5 outlined a plan to reach 20% of
all households but this plan is not yet concrete. The analysis
assumes that in Italy about 3.5m households (14%) will be
connected in the medium term. This rollout would correspond to
3 Szenarien

einer nationalen Glasfaserausbaustrategie in der Schweiz, Dezember 2009
http://www.ftthcouncil.eu/documents/Reports/Market_Data_December_2011.pdf
5 http://www.milanofinanza.it/upload/doc/TMFI/201203142201223052/Audizione_CdD_14_MAR_2012.pdf
4
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Description of the analysis

7.4.5 Rate of households connected (2/2)

Graphic 1: Difference in connection rate to FTTH

The higher FTTH rollout level in Switzerland results in higher costs. The impact has been considered by determining
the different household densities (refer to next point).
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7.4.6 Urban structure (1/3)
A significant factor for the FTTH construction is the urban
structure. Both, the density of buildings (i.e. the number of
buildings per km2) and the distance between buildings and the
exchange are of relevance. However, the number of apartments
per building as a cost driver is by far more important. The density
of buildings has not been considered, since the additional access
costs for FTTH to a building due to a lower density can be split
between the households in the building and planning the
connections to the buildings smartly can also reduce the impact
of the building density on the costs considerably.

With a higher rollout level in Switzerland the average density
decreases. This decrease has to be added to the difference caused
by the different urban structure between Switzerland and Italy.

The number of households per building has a different
distribution between countries and has to be considered by the
telecoms when planning the rollout and the costs. In Italy the
average number of apartments per building is for the coverage
considered in this analysis higher than in Switzerland.
The rate of households connected in both countries (see above)
can be linked to the urban structure.
Areas with a higher average number of apartments tend to be
connected first.
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Description of the analysis
7.4.7 Urban structure (2/3)
Using the data available for Switzerland and the statistics for Italy6 it is possible to compare the urban structures. Rollouts tend to
cover the areas and cities with a higher density of households per building first. The following diagram shows how the average
number of households decreases by incrementally adding areas/cities with lower household density.

The comparison shows:
• The average density of households in Switzerland
at the end of the first realistic deployment phase
is lower than in Italy due to two reasons:
- Lower density of households
- Larger coverage of households planned
• The average density of households in Italy would
be lower than in Switzerland if the rollout
coverage reached Swiss level. In this case the
cost gap per household would be reduced.
Note: The points on the diagram indicate the
household coverages of the planned rollouts.
6

http://dawinci.istat.it/MD/dawinciMD.jsp
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7.4.8 Urban structure (3/3)
The different apartment density between Italy and Switzerland
has been accounted for in the cost analysis by normalising the
costs in Italy related to accessing buildings to the same reference
density as in Switzerland. This reference density corresponds
essentially to the planned Swiss rollout. The in-house costs
related to an apartment were predominantly not affected by the
normalisation.
Costs collected using an average household density of 13.3 in the
Fleming Project were recalculated first using a density of 9, which
represents the density for the current planned Italian rollout (14%
coverage) and then for a density of 6 which corresponds to the
density for the Swiss rollout.
The cost differences obtained between the two calculations
(density of 9 and density of 6) represent the impact of the
different densities between Switzerland and Italy and has been
presented separately in the analysis.
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7.4.9 The FTTH model
The major differences in the deployed FTTH models between
Switzerland and Italy are:
•

•

In Switzerland P2P FTTH technology has been deployed,
while in Italy the technology has changed throughout the
different stages of evolution of the network. Italy’s technology
was initially based on a metro ring like technology, then a
P2P pilot was deployed in Rome, the Fleming area. Currently
it is forecasted that in Italy the future deployment is based on
GPON.

The multi-fibre strategy has a direct impact on the costs by
increasing the number of fibres but also forcing some more
expensive architectural constraints (refer to the vertical cabling
differences in in-house).
The cost differences due to multi-fibre have been isolated and are
shown separately in the cost difference analysis.

In Switzerland 4 fibres per apartment are deployed for inhouse and drop cabling and 2 fibres per apartment for feeder
cable. While in Italy only a single fibre optic network is being
built.

Switzerland currently benefits from competition relating to
networks and infrastructure. Cable networks, Swisscom and now
also the utility companies are investing in fibre optics. In order to
eliminate the duplication of work while maintaining the basis for
competition a multi-fibre strategy has been chosen. This option
increases the deployment costs for FTTH on one hand but should
reduce the cost for services on the other hand.
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Results of the analysis

8.1 Data validation
Relevant cost positions in the costing structure have been
confirmed for the Swiss and the Italian costs.
Total access costs in Italy have been validated by using publicly
available data (from AGCOM: ISBUL program7 and from the
communication ministry: ”Tavolo tecnico Romani”8).
The total costs for Swisscom used in this analysis have been
checked for reasonableness with historical costs from the
accounting system.

7 http://www.progettoisbul.net/Home/work-packages/wp-2-2--finanziamento-delle-reti-di-nuova-generazione--ngn
8 Ministero dello sviluppo economico: Infrastrutture a anda Ultra larga per “Itallia Digitale” Versione 3.1 -28 ottobre 2010
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Results of the analysis

8.2 Drivers of the cost differences (1/2)
Total costs per household for access and in-house in the Fleming Project have been calculated to be 39% of the corresponding costs
per household in the whole Swisscom FTTH rollout project. The 61% cost difference has been mapped to the identified cost drivers as
follows:
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8.3 Drivers of the cost differences (2/2)
The cost differences are split among the different drivers as follows:

Labour cost differences account for almost 40% of the
difference. Civil work has been considered separately and
the work quantity is considered equal in Switzerland and
Italy for the given project. The ratio of the average cost per
hour calculated in both environments is in line with the
statistical information from international studies.
In-house cost differences account for more than 20% of
the difference and are driven by the additional work
needed to deploy the OTO in the living room in
Switzerland.
The higher number of fibres used in Switzerland from
Central office up to the OTO account for 15% of the cost
difference.
Civil work: Civil work in Italy is performed using
different quality requirements than in Switzerland. This is
outsourced and has been identified to cost in Switzerland
on a per metre basis twice as much. It accounts for 14% of
the differences of the costs.

Cost Benchmark FTTH Switzerland - Italy • Assessment of an analysis performed by
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Household density: The costs are based on the Fleming
Project, which has an average household density of 13.3.
These costs have been recalculated by mapping them first
to the household density of the planned Italian rollout and
then to the density of the Swiss FTTH rollout. The
resulting cost difference between the two calculations
accounts for 13% of the whole cost difference.
April 2012
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Section 9 – Conclusion

Conclusion

The difference in costs between Switzerland and Italy, based on
actual costs and taking into account the planned rollout, is
significant, with the costs in Italy being around 40% of the Swiss
costs. The difference of the building costs is determined by
influencing factors that are partially structural to the countries
and partially related to quality requirements.
In particular the cost influencing factors related to structural
country differences are:
•

Lower labour costs as in Italy would reduce the costs in
Switzerland by 23%.

•

Simpler standards for underground construction would
reduce costs in Switzerland by another 8%.

•

The different urban structure and different rollout plans
reduce the costs in Italy by another 8%.

The cost differences related to different quality and competition
expectations on the Swiss market are:
•

Making the in-house cabling less user-friendly would lower
costs by 13%.

•

Reducing the number of fibre optics to be laid would reduce
costs by another 9%.
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Glossary

AGCOM

“Agenzia per le comunicazioni”, Italian OFCOM

BAKOM

“Bundesamt für Kommunikation“, Swiss OFCOM

BEP

Building Entry Point

COMCOM

Communication Commission

CPE

Customer Periferal Equipment

DP

The Distribution Point is usually located in the neighbourhood. Here the fibres feeded from the central offices are routed to the
different buildings.

FTTH

Fibre-To-The Home

GPON

Gigabit Passive Optical Network (PON) is a point-to-multipoint fibre to the building in which unpowered optical splitters are used
to enable a single optical fibre to serve multiple buildings.

ISBUL

“Infrastruttura e Servizi a Banda Larga e Ultra Larga”, program study on infrastructure and services for broadband and ultra
broadband by AGCOM

OTO

Optical Telecommunications Outlet, the termination connector for fibres in the apartment
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Appendix - Assessment details

The appendix with the detail documentation of the verification is
not attached to this report and will be delivered separately to
Swisscom.
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